In this paper, we study the existence of periodic solutions for a class of ordinary p-Laplacian systems. Our technique is based on the generalized mountain pass theorem of Rabinowitz.
Introduction and main results
We consider the existence of periodic solutions for the following ordinary p-Laplacian system: ⎧ ⎨ ⎩ (|u (t)| p- u (t)) + ∇F(t, u(t)) = ,
where p > , T > , and F : [, T] × R N → R is T-periodic in t for all x ∈ R N and satisfies the following assumption: (A) F(t, x) is measurable in t for each x ∈ R N and continuously differentiable in x for a.e.
t ∈ [, T]
, and there exist a ∈ C(R + , R + ) and b ∈ L  (, T; R + ) such that
F(t, x) ≤ a |x| b(t), ∇F(t, x) ≤ a |x| b(t)
for all x ∈ R N and a.e
. t ∈ [, T], where ∇F(t, x) denotes the gradient of F(t, x) in x.
As we all know, for p = , system () reduces to the following second-order Hamiltonian system: 
Then system () possesses a nonconstant T-periodic solution.
, and the following condition:
and there are constants m >  and α < π  T  such that
Then system () possesses a nonconstant T-periodic solution.
Moreover, Schechter [] proved the existence of a periodic solution for system () if condition (V  ) is replaced by the following local superquadratic condition: there is a subset
Wang, Zhang, and Zhang [] established the existence of a nonconstant T-periodic solution of system () under condition (). They obtained the following theorem.
, and the following conditions:
Then system () possesses a nonconstant T-periodic solution. In this paper, motivated by the works [, , ], we consider the existence of periodic solutions for ordinary p-Laplacian systems (). The main result is the following theorem. 
Theorem . Suppose that F(t, x) satisfies the following conditions:
where
, t ∈ [T/, T].

Taking = [T/, T/], a straightforward computation implies that F does not satisfy the results in [, , ].
Proof of the main results
Let us consider the functional ϕ on W ,p
T given by
T , where
and u ∈ L p , T; R N is a reflexive Banach space with norm
Then we have
T , where C  is a positive constant. It follows from assumption (A) that the functional ϕ is continuously differentiable on W ,p T . Moreover, we have
T . It is well known that the problem of finding a T-periodic solution of problem () is equal to that of finding the critical points of ϕ. Now, we can state the proof of our result.
Proof of Theorem . Firstly, we will show that ϕ satisfies (P.-S.) condition, i.e., for every sequence
According to a standard argument, we only need to show that {u n } is a bounded sequence in W ,p T . Otherwise, we can assume that u n → ∞ as n → ∞. Let w n = u n u n , so that w n = . If necessary, taking a subsequence, still denoted by {w n }, we suppose that
as n → ∞, and we have
So, we obtain
In view of (A) and (H  ), let  ⊂ with |  | =  be such that
for all x ∈ R N and t ∈ [, T] \  and
In fact, we have
If {u n (t  )} is bounded, then there exists a positive constant M  such that |u n (t  )| ≤ M  for all n ∈ N. By () we find
as n → ∞, which contradicts (). So, there is a subsequence of {u n (t  )}, still denoted by {u n (t  )}, such that |u n (t  )| → ∞ as n → ∞. From (H  ) we have
This contradicts (). Thus, () holds. From () and () we obtain
Since μ > p, we get
Combining with (), this yields w n → w  as n → ∞, which means that
Then we have u n (t) → ∞ as n → ∞ uniformly for a.e. t ∈ [, T]. We deduce from (H  ), (H  ), and Fatou's lemma that
and ϕ(u n ) is bounded, we obtain from () that lim inf 
Choose ρ ∈ (, δ/C  ) to obtain 
